MLS high-speed cell sorter (Beckman Coulter, Miami, FL) . Dead and apoptotic cells were excluded on the basis of propidium iodide positive staining. Two cell populations (integrin β-1-dim, integrin β-1-bright) were sorted based on the fluorescence intensity of the surface antigen: cells with the intermediate fluorescent intensity were sorted as integrin β-1-dim, and cells with the highest intensity as integrin β-1-bright.
Transmission electron microscopy
Sorted basal cells or tissue specimens from back skin of C57Bl/6 P0 mice were fixed in 4% formaldehyde/1% glutaraldehyde/0.1M cacodylate buffer (pH 7.4) overnight at 4 0 C, post-fixed in 1% osmium tetroxide/0.1M cacodylate buffer for 30 min, en bloc stained with 2% uranyl acetate for 1 hour at room temperature, dehydrated in a graded series of ethanol (50%, 70%, 95% and 100% ethanol for 15 min each), infiltrated in a graded series of plastic/propylene oxide (0/100 for 30 min, 50/50 for 1 hour, 70/30 for overnight, and 100/0 for 1 hour), and polymerized overnight at 60 0 C. The cell or tissue pellets were re-embedded in "OO" beem capsules and polymerized for 24 hours at 60 0 C. Thin (50-70 nm) sections were counterstained with uranyl acetate and lead citrate, and visualized using a Hitachi HU-12A electron microscope (Hitachi, Tokyo, Japan) operated at 75kV. For skin tissue specimens, keratinocytes located in the basal layer were selected for study.
Measurements of the size and volume of basal epidermal keratinocytes
Fifty electron micrographs of sorted and in situ basal cells were taken at nominal magnifications of 6000x and 5000x respectively, and individually printed on 8x10 inch Kodak photographic paper (enlargement factor: 2.9x). Diameters (D), and heights/widths (h/d) were measured for whole cells and nuclei of sorted and in situ basal cells respectively, Different mathematical equations were used to calculate the volume of the entire cell, its nucleus and cytoplasm, 
Determination of keratin concentration in average basal keratinocyte
Recombinant keratin proteins, including human K5, human K14, and mouse K15 were expressed in bacteria and purified in multiple steps, including preparation of inclusion bodies, urea-based solubilization of keratin proteins, and anion-exchange chromatography using HiTrapQ and MonoQ columns (GE Healthcare, Pittsburgh, PA) as described previously (Lee and Coulombe, 2009 
Average length of individual keratin filaments in basal keratinocytes of epidermis
For our calculations we assumed an average length of 4 micrometers for individual K5/K14 filaments in basal keratinocytes of the epidermis in situ. This estimate is based on a) the dimensions of basal keratinocytes (this study); b) the orientation of keratin filaments in such basal keratinocytes; and range of lengths observed for individual K5/K14 filaments reconstituted from purified proteins in vitro (e.g., Coulombe and Fuchs, 1990; Lee and Coulombe, 2009 ). We note that confocal microscopy does not offer the resolution needed to make a determination about this quantity, while thin-section TEM analysis (see Figure 1) does not allow us to trace the outline of single 10 nm filaments, even at high magnifications, owing in part to the bundled organization of most filaments and the high electron density of the cytoplasm. 
